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Epibiont populations associated with Diporeia spp . 
(amphipoda) from Lake Michigan 

AJ. Foley ffl, T.E Nalepa, G.K. Walker and M.J. McCorniick 

Introduction 
The benthic amphipod Dipre~a spp. is the dominant 
benthic macroinvertebrate in the offshore region 
(>30rn) of the Lawentian Great Lakes and, as a de- 
tritivore, plays a critical role in the offshore food web. 
Diporeia feed on organic material that settles from 
the water column and, in turn, are fed upon by many 
fish species. This organism, therefore, serves as an 
important trophic link between lower and upper 
trophic levels (GARDNER et al. 1990). Dipomia are 
currently declining in all the Great Lakes except 
Lake Superior (DERMOTT & KEREC 1997, MALEPA et 
al. 1998, LOZANO et al. 2001, DERMOTT 2001). While 
declines have been coincidental with the introduction 
and spread of the zebra mussel (Dreissena po@nor- 
pha) and the quagga mussel (Dreissena bugemIS), 
exact mechanisms for the negative response have not 
been clearly defined (NALEPA et al.2004). 

To examine the hypothesis that epibiont proto- 
zoans may be causing the loss of Diporexa, we docu- 
mented the quantity, kind and distribution pattern of 
epibionts attached to Diporeia at three sites in Lake 
Michigan where populations were in various states of 
decline. A recent histological survey of  Diporeia 
from Lakes Michigan and Huron identified various 
potential pathogens associated with Diporeia includ- 
ing eptbionts, microsporidians, haplosporidiaas and 
fungi (MESSICK et al. 20041. This same histological 
survey found that 37% of all collected individuals 
were infested with epibiont protozoans, but the quan- 
tity, kind and distribution pattern of the attached 
epibiont forms were not documented. Extensive 
epibiont colonization, particularly on sensitive areas 
such as the gills, may have a negative long-term ef- 
fect on crustacean populations (VOGELBEIN &THUMB 
1988, COOK et al, 1998). We employed scanning elec- 
tron microscopy (SEM) to examine Diporeia and 
record attached epibionts (WALKER & ROBERTS 1982, 
COOK et al. 1998, ROBERTS & CHUBB 1998). While 
the term "epibiotic" can be used to describe the rela- 
tionship between a variety ofmicroorganisms (i.e. al- 
gae, protozoans, bacteria, and fungi) and their host 

(CARMEN & DOBBS 19971, in this paper we use the 
tern) to describe primarily the relationship between 
protozoa and Diporeia. 
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Materials and methods 
Diporeia were collected on a monthly basis between 
April and November 2002 at three sites in southeast- 
ern Lake Michigan. Based on previous sampling ef- 
forts between 1998 and 2001, we knew that Diporeia 
populations were in different states of decline at 
these sites (NALEPA unpubl. data). Diporeia had de- 
clined severely at Station M-45 (45m depth; 43 
1 i .27 N. 86 25.78 W); mean densities were 5500 rnm2 
in 1998 but only 250 w2 in 2001, Densities at the 
other two sites were more stable. Densities at Station 
L-2 (45 m depth, 43 30.05 N, 86 3 1.88 W) were 7300 
m-2 aad 5300 rnm2 in 1998 and 2001, respectively, 
whereas densities at Station X-2 (100m depth; 43 
32.00 N and 86 31.00 W) were 5200 rn4and 4000 
r n ~ ~  in 1998 and 2001, respectively. On each Sam- 

pling date, triplicate samples were taken with a Ponsr 
grab (sampling area = 0.046 d), washed through an 
elutriation device fitted with a 0.5-mm mesh sleeve, 
and retained material w a s  preserved in 5% calcium 
carbonate buffered formalin (NALEPA et al. 1998, 
2000). Additional Ponar grabs were taken at each sta- 
tion on each date for the collection of live animals 
that were later examined for epibionts. These intact 
grabs were placed individually into plastic bags and 
kept cool during transport back to the laboratory. 

In the lab, ail Diporeia in the preserved samples 
were picked and counted under a 1.5 x magnification 
lamp. Live DIp0re.i~ from the intact samples were 
sorted into two size classes (<5 nun and >S mm), and 
ten individuals from each size class were placed in 
5% buffered formalin. After 24 h, animals were dehy- 
drated in a graded series of ethanol concentrations 
(30%>50%>70%>90%>100%) for 1 Omin at each 
concentration. Following the ethanol changes, Dipor- 
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